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ABSTRACT 

Retro-focus type super wide angle lens system compris 
ing a ?rst positive meniscus lens component having the 
convex surface on the object side, a second negative 
meniscus lens component having the convex surface on 
the object side, a third negative meniscus lens compo 
nent having the convex surface on the object side, a 
fourth positive lens component, a ?fth negative menis 
cus lens component, a sixth positive cemented lens com 
ponent, a seventh negative cemented lens component, 
an eighth positive meniscus lens component having the 
convex surface on the object side, a ninth positive lens 
component, and a ?lter disposed between the ?fth and 
sixth lens components. In this lens system, aberrations 
are well corrected. , 

7 Claims, 8 Drawing Figures 
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RETROFOCUS TYPE SUPER WIDE ANGLE LENS 
SYSTEM . 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
This invention relates to a retrofocus type superwide 

angle lens system having a long backfocus. 
(b) Description of the Prior Art 
In such retrofocus type superwide angle lens system 

as of a superwide angle in which the ?eld angle of view 
exceeds 90 degrees and a long backfocus, an image may 
collapse in the peripheral portion of the ?eld of view 
mostly because the chromatic aberration of the magni? 
cation is large near the maximum ?eld angle of view. 
Such collapse of the image because of the chromatic 
aberration of the magni?cation is different from the 
collapse of the image because of the coma and can not 
be eliminated even by a smaller stop aperture. There 
fore, the deterioration of the image caused by the chro 
matic aberration of the magni?cation can not be elimi 
nated by adjusting the stop aperture or the like and 
always occurs. For such reason, the chromatic aberra~~ 
tion of the magni?cation must be made as small as possi 
ble. In the case of a retrofocus type superwide angle 
lens system, the chromatic aberration of the magni?ca 
tion varies extremely large with the change of the ?eld 
angle of view. Therefore, usually the chromatic aberra 
tion of the magni?cation is undercorrected at the inter 
mediate ?eld angle of view but is overcorrected at the 
maximum ?eld angle of view so as to keep the balance 
of the amounts of the chromatic aberrations of the mag 
ni?cations at the respective ?eld angles of views. How 
ever, when the ?eld angle of view reaches even 100 
degrees, if the correction is made to well balance them 
at the intermediate ?eld angle of view, it will be remark 
ably in excess at the maximum ?eld angle of view. In 
order to eliminate this defect, the difference of the chro 
matic aberration of the magni?cation by the change of 
the ?eld angle of view must be made small. 

Further, in such superwide angle lens system in 
which the ?eld angle of view reaches 100 degrees, in 
case a ?lter is‘ used as ?tted in front of the lens system, 
in order that the light of the maximum ?eld angle of 
view may not be cut, the ?lter diameter must be made 
so large as to be undesirable. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
retrofocus type lens system which has a superwide 
angle in which the ?eld angle of view exceeds 90 de-' 
grees and a long backfocus in which various aberrations 
and particularly the chromatic aberration of the magni 
?cation are well corrected and in which lens system a 
?lter can be built-in. 
The lens system of the present invention is of such 

lens arrangement as is shown in FIG. 1, that is, compris 
ing a ?rst positive meniscus lens component having the 
convex surface on the object side, a second and third 
negative meniscus lens components both having the 
convex surfaces on the object sides, a fourth positive 
lens component, a ?fth negative meniscus lens compo 
nent, a sixth positive cemented lens component, a sev 
enth negative cemented lens component, an eighth posi 
tive meniscus lens component having the convex sur 
face on the image side, a ninth positive lens component, 
and a ?lter F disposed between the ?fth lens component 
and sixth lens component. The lens system of the pres 
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2 
cut invention is made to satisfy the following respective 
conditions: 

(1) v1 >70 

(3) n2, n3> 1.75 

(6) 0.44f<D6<0.55f 
wherein the reference symbol f represents a composite 
focal length of the entire system, the reference symbol 
f1 represent a focal length of the ?rst lens component, 
the reference symbol f12345 represents a composite focal 
length from the ?rst lens component to ?fth lens com 
ponent, the reference symbols ng and n3 represent re 
fractive indices respectively of the second lens compo 
nent and third lens component, the reference symbol 0| 
represents an Abbe’s number of the ?rst lens compo 

' nent, the reference symbol d“ represents a thickness of 
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the ?lter, the reference symbols dlo and d1; represent air 
spaces respectively between the ?fth lens component 
and ?lter and between the ?lter and sixth lens compo 
nent, the reference symbol N represents a refractive 
index of the ?lter and the reference symbol D6 repre 
sents a thickness (d13+d14) 0f the sixth lens component. 

In the lens system of such arrangement as is described 
above, as the ?eld angle of view becomes larger, the 
chromatic aberration of the magni?cation occurred 
particularly in the ?rst lens component will extremely 
become larger. Therefore, in order to reduce the differ 
ence of the chromatic aberration of the magni?cation 
by the change of the ?eld angle of view, it is very effec 
tive to make the Abbe’s number of the ?rst lens compo 
nent large. According to the present invention, as 
shown in the condition (1), the Abbe’s number of the 
?rst lens component is made large. Out of this condition 
(1), the difference of the chromatic aberrationvof the 
magni?cationby the change of the ?eld angle of view 
will become too large and'therefore, if the aberrations 
are corrected to be well balanced at the intermediate 
?eld angle of view, the chromatic aberration of the 
magni?cation near the maximum ?eld angle of view 
will become so large as to be undesirable. _ 

Next, the larger the refracting power of the ?rst lens 
component, the more effective to the correction of the 
distortion. However, if the refracting power of the ?rst 
lens component becomes too strong, in order to retain a 
necessary backfocus, the refracting powers of the sec 
ond lens component and third lens component must be 
made strong. In order to make ‘the powers of these 
lenses strong, the surfaces on the image side of these 
lenses can not help being strongly curved and positive 
high order spherical aberrations will be remarkably 
occurred. Provided by taking this point into consider 
ation is the condition (2). In this condition, if the focal 
length f] of the ?rst lens component becomes f1>7.2f, 
the refracting power will be too weak and the effect of 
correcting the distortion will become so weak as to be 
undesirable. When f1<5.5f, the backfocus will become 
short. In order to keep it long, the powers of the second 
lens component and third lens component can not help 
being made strong, therefore the concave surfaces on 
the image side of these lenses will be strongly curved 
and positive high order aberrations will be occurred, 
will be no longer able to be corrected and will not be 
desirable. ' _ 

If a glass material of an Abbe’s number satisfying the 
condition (1) is selected from among glass materials 
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available today, naturally the refractive index will be 
come low and the Petzval sum will deteriorate. Pro 
vided to correct them is the condition (3). In this condi 
tion (3), when n; and n3<l.75, the Petzval sum will 
become so small that the meridional image plane will so 
greatly bend to be negative in the peripheral portion 
that, in a smaller stop aperture, the clearness of the 
image in the peripheral portion will not improve. 
The condition (4) de?nes the composite refracting 

power of the ?rst lens component to ?tth lens compo 
nent. When |f12345| >0.75, no sufficient backfocus will 
be able to be obtained and the diameter of the ?rst lens 
component will become large. When |f12345| <0.65, the 
refracting power of the negative lens component will 
become so strong that the positive high order spherical 
aberration and negative distortion will increase and will 
be no longer able to be corrected. ' 
The condition (5) is to have a ?lter built-in. If the 

lower limit is exceeded, the ?lter will not be able to be 
built-in. If the upper limit is exceeded, the spherical 
aberration will not be corrected suf?ciently. 

Further, in the condition (6), when D6<O.44f, the 
astigmatism and spherical aberration will not be able to 
be well corrected and, when D6>O.55f, the lens system 
will become so large as to be undesirable. 
The wide angle lens system satisfying the above ex 

plained conditions (1) to (6) is a lens system wherein the 
backfocus is long and various aberrations and particu 
larly the chromatic aberration of the magni?cation are 
well corrected in the object of the present invention. 
However, it is more desirable to satisfy the following 
conditions (7) and (8) ‘ 

(8) v2. vs>40 ' 
wherein the reference symbol f4 represents a focal 
length of the fourth lens component and the reference 
symbols in and 03 represent Abbe’s numbers respec 
tively of the second lens component and third lens com 
ponent. - 

The condition (7) is to make the action of correcting 
the distortion and the chromatic aberration of the mag 
ni?cation of the ?rst lens component more effectiveand 
to prevent the refracting powers of the negativelens 
components (the second lens component and third lens 
component) from becoming so excess as to deteriorate 
the aberration. In this condition, if f4 exceeds the upper 
limit, the distortion and the chromatic aberration of the 
magni?cation will be no longer able to be corrected. If 
f4 exceeds the lower limit, the refracting powers of the 
second lens component and third lens component will 
become so strong that a positive high order spherical 
aberration will be occurred and will be no longer able to 
be corrected. 
The condition (8) is to make the chromatic aberration 

of the magni?cation as small as possible. In order to 
reduce the chromatic aberration of the magni?cation, it 
is effective to reduce the dispersions of the second and 
third lens components as well as the dispersion of the 
?rst lens component is made small as de?ned in condi 
tion (1). If the Abbe’s numbers 112 and 03 are out of the 
condition (8), the chromatic aberration of the magni? 
cation will increase to be undesirable. ' 
As already known, in the retrofocus type superwide 

angle lens, when an object at a short distance is focused, 
the meridional image plane will greatly ?uctuate. In 
order to correct it, various short distance correcting 
means have been conceived. In the lens system accord 
ing to the present invention, an air space is properly 
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taken between the second lens component and third lens 
component, the ?rst lens component and second lens 
component are ?xed and the third lens component to 
ninth lens component are moved as a whole so that the 
focusing and short distance correction for the short 
distance object can be simultaneously made. 

BRIEF DESCRIPTION OF THE DRAWINGS ‘ 

FIG. 1 is a cross-sectional view of a lens system ac 
coridng to the present invention; 
FIGS. 2 to 6 are aberration curve diagrams respec 

tively of the ?rst embodiment to the ?fth embodiment; 
FIG. 7 is an aberration curve diagram when an object 

at a short distance is focused by paying out the entire 
lens system in the third embodiment of the present in 
vention; and 
FIG. 8 is an aberration curve diagram when an object 

at a short distance is focused by paying out the third 
lens component to eleventh lens component together in 
the third embodiment of the present invention. 

DESCRIPTION OF ‘THE PREFERRED 
EMBODIMENTS 

Now, numerical data will be described below as pre 
ferred embodiments and their Seidel’s coef?cients of the 
retrofocus type super-wide-angle lens system according 
to the present invention. 

Embodiment 1 

f: 1, F3.6, 2m =100° 
r1 = 2.0262 

I d] = 0.3833 n1 = 1.48749 v1 = 70.15 

I’; = 4.9948 

dz = 0.0048 
r3 = 1.0052 

d3 = 0.0605 n; = 1.78800 v2 = 47.43 
r4 = 0.6688 

d4 = 0.3712 
r5 = 2.7154 

d5 = 0.0484 n3 = 1.78800 v3 = 47.43 
d6 = 0.2421 

r7 = 36.3424 

d7 = 0.1210 n4 = 1.72916 v4 = 54.68 
= —4.6046 

d3 = 0.0048 
r9 = 1.0454 

d9 = 0.0484 n5 = 1.64250 v5 = 58.37 
r10 = 0.5394 

(110 = 0.2017 
r11 = an 

d“ = 0.0484 N = 1.51633 V = 64.15 
1'12 = °° 

. d]; = 0.0202 

n; = 1.1554 

d13 = 0.0403 n6 = 1.72000 v6 = 50.25 
r14 = 0.5717 

d|4 = 0.4236 n7 = 1.64769 v7 = 33.80 
r15 = —1.0499 

d15 = 0.0807 
115 = —2.2593 ' 

d15 = 0.4236 n3 = 1.72342 vg = 38.03 
r17 = —0.5011 . 

d|7 = 0.0484 n9 = 1.80518 v9 = 25.43 
r13 = 2.4512 

C113 = 0.0403 
r19 = —3.2693 

dig = 0.1412 nm = 1.56965 v10 = 49.33 
1'20 = -0.7l81 

dzo = 0.0048 
r21 = —9.5160 _ 

dgl = 0.1009 n11‘: 1.60311 v1] = 60.70 
r22 = '—1.3603 
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-continued 

w 
AXIAL CHROMATIC 

SPHERICAL 7 CHROMATIC ABERRATION OF 
ABERRATION ASTIGMATISM COMA DISTORTION PETZVAL ABERRATION MAGNIFICATION 

4 - 1.0752 ~0.0731 0.2803 0.1858 -0.6398 0.0037 _0.0010 
5 0.0985 0.1256 0.1113 0.3269 0.1639 -0.0017 -0.0019 
6 -6.1470 -0.0083 0.2257 0.0225 -0.6035 0.0065 -0.0002 
7 0.8387 0.2353 0.4442 0.1230 -0.0030' -0.0029 -0.0015 
8 -0.1595 -0.2541 -0.2013 -0.1994 0.0962 0.0016 0.0020 
9 4.1618 0.0958 0.6316 0.0699 0.3645 -0.0054 -0.0008 
10 -24.5769 -0.0005 0.1061 0.0029 -0.6655 0.0098 -0.0000 
11 2.7097 0.2626 0.8436‘ 0.0818 0 -0.0037 -0.0011 
12 -2.7928 —0.2707 -0.8695 -0.0843 0 0.0038 0.0012 
13 16.9114 0.1844 1.7660 0.0568 0.3592 -0.0107 -0.0011 
14 -3.4692 -0.0006 _0.0470 -0.0005 -0.0395 -0.0088 _-0.0001 
15 4.7829 0.3721 — 1.3340 -0.2030 0.3558 40.0125 0.0035 
16 - 1.2640 -0.2426 0.5538 0.1930 -0. 1978 0.0071 ' ' -0.0031 

17 -5.1146 -0.0000 -0.0074 -0.0001 _ -0.0507 0.0190 0 
18 -4. 1235 -0.7907 — 1.8057 -0.4132 -0.1528 0.0150 0.0066 
19 0.1014 0.2834 0.1695 0.2510 -0.1332 -0.0014 -0.0024 
20 10.5257 0.0214 ~0.4743 -0.0229 0.4871 -0.0122 0.0005 
21 -0.0195 -0.0550 0.0328 0.1257 -0.0199 0.0011 -0.0019 
22 11.6641 0.0253 -0.5433 I -0.0142 0.2793 -0.0099 0.0005 

. 2 3.1217 -0.0211 -0.0722 0.1601 0.0814 -0.0037 -0.0012 

wherein the reference symbols r1 through r22 represent (1) 1" >70 
radii of curvature on the surfaces of the respective lens 
components (and the ?lter), the reference symbols d1 
through dzl represent thicknesses of the respective lens 
components (and the ?lter) and airspaces therebetween, 
the reference symbols n1 through n11 represent refrac 
tive indices of the respective lens components, the refer 
ence symbol N represents refractive index of the ?lter, 
the reference symbols 0] through 011 represent Abbe’s 
numbers of the respective lens components, the refer 
ence symbol V represents Abbe’s number of the ?lter, 

25 

30 

and the reference symbol at representshalf angle of 35 
view. 

The aberrations of the above mentioned respective 
embodiments areas shown respectively in FIGS. 2 to 6. 
Various aberrations including the chromatic aberration 
of the magni?cation are well corrected. FIG. 7 is an 
aberration curve diagram when an object at a short 
distance is focused (to a magni?cation of 50 times as 
large) by paying out the entire lens system in the ‘third 
embodiment and FIG. 8 is an aberration curve diagram 
when an object at a short distance is focused (to a mag 
ni?cation of 50 times as large) by paying out the third 
lens component to ninth lens component together in the 
third embodiment. In this case, the air space between 
the second lens component and third lens component is 
0.431. As evident from these diagrams, by the method 
of paying out the third lens component to ninth lens 
component together, the bend of the astigmatism (par 
ticularly meridional image plane) is corrected. 
We claim: 
1. A retrofocus type superwide angle lens system 

comprising a ?rst positive meniscus lens component 
having the convex surface on ‘the object side, a second 
negative meniscus lens component having the convex 
surface on the object side, a third negative meniscus lens 
component having the convex surface on the object 
side, a fourth positive lens component, a ?fth negative 
meniscus lens component, a sixth positive cemented lens 
component, a seventh negative cemented lens compo 
nent, an eighth positive meniscus lens component hav 
ing the convex surface on the object side, a ninth posi 
tive lens component and a ?lter disposed between said 
?fth and sixth lens components, said lens system satisfy 
ing the following respective conditions: 

(3) I12, n3> l-75 

wherein the reference symbol f represents a composite 
focal length of the entire system, the reference symbol 
f1 represents a focal length of the ?rst lens component, 
the reference symbol f12345 represents a composite focal 
length from the ?rst lens component to ?fth lens com 
ponent, the reference symbols n; and n3 represent re 
fractive indices respectively of the second lens compo 
nent ‘and third lens component, the reference symbol in 

- represents an Abbe’s number of the ?rst lens compo 
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nent, the reference symbol d1] represents a thickness of 
the ?lter, the reference symbols dlo and d1; represent air 
spaces respectively between the ?fth lens component 
and ?lter and between the ?lter and sixth lens compo 
nent, the reference symbol N represents a refractive 
index of the ?lter, and the reference symbol D5 repre 
sents a thickness of the sixth lens component. 

2. A retrofocus type superwide angle lens system 
according to claim 1 further satisfying the following ' 
conditions: 
(7) 5.5f<f4<v7.3f 
(8) 9:, vs>40 
wherein the reference symbol f4 represents a focal 
length of said fourth lens component, and the reference 
symbols v2 and 03 represent respectively Abbe’s num 
bers of said second and third lens components. 

3. A retrofocus type superwide angle lens system 
according to claim 1 or 2 having the following numeri 
cal data: _ ' 

r =_ 1, F 3.6, 2ar= 100' 
r1 = 2.0262 

d1 = 0.3833 n‘: 1.48749 v1 = 70.15 
r2 = 4.9948 

d1 = 0.0048 
r3 = 1.0052 - 

d3 = 0.0605 n; = 1.78800 v2 = 47.43 
r4. = 0.6688 \ 

d4 = 0.3712 
r5 = 2.7154 

8, = 0.0484 n3 = 1.78800 11; = 47.43 
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-continued -continued 
r5 = 0.7346 (111 = 0.0202 
1116 = 0.2421 r13 = 1.1477 

r7 = 36.3424 ' d1; = 0.0404 ns = 1.7211!) v6 = 50.25 . 
d7 = 0.1210 n4 = 1.72916 v4 = 54.68 5 m = 0.5962 

1'; = -4.6046 d|4 = 0.4444 n7 = 1.64769 v7 = 33.80 
d3 = 0.11148 r15 = —l.0896 > 

r9 = 1.0454 w 4115 = 0.0808 

d9 = 0.0484 n5 = 1.64250 v5 = 58.37 :16 = -2.l998 

r10 = 0.5394 d|5 = 0.4242 n; = 1.72342 v3 = 38.03 
010 = 0.2017 10 r17 = -0.5297 
:11 = a, 017 = 0.0485 n9 = 1.80518 v9 = 25.43 
d“ = 0.0484 N = 1.51633 v = 64.15 m = 2.5968 

r12 = 66 d]; = 0.0404 

C1]; = 0.0202 ‘ r19 = -—-3.0715 

n; = 1.1554 019 = 0.1414 me = 1.56965 v10 = 49 33 
d1; = 0.0403 n6 = 1.7211!) v6 = 50.25 15 r20 = -0.7457 - 

m = 0.5717 am = 0.0048 
d|4 = 0.4236 n7 = 1.64769 v7 = 33.80 ‘r11 = —84.7385 

r15 = -l.0499 d2] = 0.1010 n“ = 1.60311 v" = 60.70 
C115 = 0.0807 r1; = —1.3623 

r16 = —2.2593 1'] = 5.715, 1'4 = 7.172, 11:34; = —-0.693 
016 = 0.4236 n; = 1.72342 v5 = 38.03 20 
r17 = —0.5011 ' 

017 = 0.0484 n9 = 1.80518 v9 = 25.43 wherein the reference symbols r1 through rzz represent 
1'18 = 2.4512 . radii of curvature on the surfaces of the respective lens 

31198: (24x93 _ components (and the ?lter), the reference symbols d] 
d" : Q1412 m0 = L569“ v10 = 4933 through d1‘ represent thicknesses of the respective lens 
r20 = _0.7181 25 components (and the ?lter) and airspaces therebetween, 
dzo = 080360 the reference symbols n1 through n11 represent refrac 
gzzll = Q1609 n" = L603" m = “no t1ve1nd1ces of the respect1ve lens components, the refer 
,22 = _ 13603 ence symbol N represents a refractlve index of the ?lter, 
n = 6.709, r. = 5.612. rm‘, = -0.689 the reference symbols 0| through 011 represent Abbe’s 

wherein the reference symbols r1 through r12 represent 
radii of curvature on the surfaces'of the respective lens 
components (and the ?lter), the reference symbols d1 
through 6121 represent thicknesses of the respective lens 
components (and the ?lter) and airspaces therebetween, 
the reference symbols n1 through n11 represent refrac 
tive indices of the respective lens components, the refer 
ence symbol N represents a refractive index of the ?lter, 
the reference symbols 0) through 0" represent Abbe‘s 
numbers of the respective lens components, the refer 
ence symbol V represents an Abbe’s number of the 
?lter, and the reference symbol 6.1 represents a half ?eld 
angle of view. 

4. A retrofocus type superwide angle lens system 
according to claim 1 or 2 having the following numeri 
cal data: 

7 f= 1, F 3.6, 2011 == 111)‘ 
r] = 1.8049 

d1 = 0.3838 n] = 1.48749 v] = 70.15 
r2 = 4.7677 

d2 = 0.0048 
1'; = 0.9694 

d3 = 0.0606 n; = 1.78800 v1 = 47.43 
r4 = 0.6688 

d4 = 0.3717 
r5 = 2.8333 

d5 = 0.0485 n; = 1.788(1) v3 = 47.43 
r6 = 07392 
d5 = 0.2424 
= —168.3520 

d7 = 0.1212 n4 = 1.72916 v4 = 54.68 
= --5.0737 

03 = 0.0048 
r9 = 1.0862 

d9 = 0.0485 n5 = 1.64250 v5 = 58.37 
r10 = 0.5335 ' 

d 10 = 0.2020 
1'11 = ‘=9 

d" = 0.0485 N = 1.51633 V = 64.15 

30 
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numbers of the respective lens components, the refer. 
ence symbol V represents an Abbe’s number of the 
?lter, and the reference symbol 0) represents a half ?eld 
angle of view. . 

5. A retrofocus type superwide angle lens system 
according to claim 1 or 2 having the following numeri 
cal data: 

f = 1, F 3.6, 20 = 100' 
r] = 2.0309 

41] = 0.4525 I1] = 1.4971!) v1 = 81.61 
r2 = 4.9920 
dz = 011148 
1’; = 1.0695 ' 

d3 = 0.0606 n; = 1.77250 v2 = 49.66 
1'4 = 0.6630 
d4 = 0.4525 
r5 = 2.7516 

d5 = 0.0485 n3 = 1.77250 v3 = 49.66 
r6 = 0.7021 

d6 = 0.2141 
r7 = on 

d7 = 0.0929 n4 = 1.69350 v4 = 53.23 
I; = --4.5998 
dg = 0.0048 
r9 = 1.0733 

d9 = 0.0485 n5 = 1.65830 v5 = 57.33 
r10 = 0.5960 
dw = 0.1616 
1'11 = 9° 

d“ = .0485 N = 1.51633 V = 64.15 
1'12 = °° 

dn = 0.0202 
n; = 1.0994 

d1; = 0.0404 n6_= 1.713(1) v5 = 53.84 
114 = 0.5779 

d“ = 0.4242 n7 = 1.64769 v7 = 33.80 
m =—l.l3l9 
d|5 =' 0.0808 
n6 = —2.1313 

d15 = 0.4242 ng = 1.72342 v3 = 38.03 
1'17 = —0.5036 , 

d|7 = 0.0485 n9 = 1.80518 v9 = 25.43 
I" = 2.7547 
d" = 0.0404 
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—continued 
r19 = —3.1194 

d|9 = 0.1414 nm = 1.61484 V“) = 51.17 
r71) = -0.7700 
dm = 0.11.148 
r21 = —20.0205 

d2] = 0.1091 n" = 1.60738 v11 = 56.81 ‘ 

r11 = —1.3601 

1'] = 6.557, f4 = 6.633, (‘12345 = —0.675 

wherein the reference symbols rl through r22 represent 
radii of curvature on the surfaces of the respective lens 
components (and the ?lter), the reference symbols d1 
through (121 represent thicknesses of the respective lens 
components (and the ?lter) and airspaces therebetween, 
the reference symbols n1 through n11 represent refrac 
tive indices of the respective lens components, the refer 
ence symbol N represents a refractive index of the ?lter, 
the reference symbols in through 1111' represent Abbe’s 
numbers of the respective lens components, the refer 
ence symbol V represents an Abbe’s number ofxthe 
?lter, and the reference symbol to represents a half ?eld 
angle of view.- ' ' 

. 6. A retrofocus type superwide angle lens system 
according to claim 1 or 2 havingthe following numeri 
cal data: ' 

f = 1, F 3.6, 2:.) = 100' 
r] = 2.0440 1 

d1 = 0.4525 n1 = 1.49700 v1 = 81.61 
r2 = 4.9265 

(12 = 0.0048 
r3 = 1.0532 - I 

d3 =,0.0606 n; = 1.77250 v2 = 49.66 
r4 = 0.6741 

d4 = 0.4525 
r5 - 2.5695 

d5 = 0.0485 n3 = 1.77250 v3 = 49.66 
r6 = 0.7388 

d5 = 0.2141 
= —63.9498 

d7 = 0.0929 n4 = 1.69350 v4 = 53.23 
= —4.5088 

d3 = 0.“)48 
r9 = 1.0581 

d9 = 0.0485 n5 = 1.65830 v5 = 57.33 
r10 = 0.5869 ’ 

(110 = 0.2303 
r11 = as 

d“: 0.0485 N = 1.51633 V = 64.15 
r12 = no 

d12 = 0.0202 

r13 = 1.2239_ . 

d13 = 0.0404 n6 = 1.7131!) v6 = 53.84 
r14 = 0.5775 

d“ = 0.4242 n7 = 1.64769 v7 = 33.80 
r15 = -1.14l6 

d|5 = 0.0808 
r16 = —2.1317 

d|6 = 0.4242 n3 = 1.72342 v3 = 38.03 
r17 = —0.5082 

d17 = 0.0485 n9 = 1.80518 v9 = 25.43 
r13 = 2.8444 

d1; = 0.0404 
r19 = —2.8049 ‘ 

(119 = 0.1414 nm = 1.61484 v10 = 51.17 
r20 = —0.7913 

dzo = 0.0048 
r21 = —48.2415 _ 

d2] = 0.1091 n“ = 1.60738 v" = 56.81 
r22 = —1.3529 

f1 = 6.681, f]2345 = —0.727 f4 = 6.990, 

wherein the reference symbols r1 through r22 represent 
radii of curvature on the surfaces of the respective lens 
components (and the ?lter), the reference symbols d1 
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through dz1 represent thicknesses of the respective lens 
components (and the ?lter) and airspaces therebetween, 
the reference symbols n1 through n11 represent refrac 
tive indices of the respective lens components, the refer 
ence symbol N represents a refractive index of the ?lter, 
the reference symbols 1:] through 1:11 represent Abbe’s 
numbers of the respective lens components, the refer 
ence symbol V represents an Abbe’s number of the 
?lter, and the reference symbol 0) represents a half ?eld 
angle of view. 

7. A retrofocus type superwide angle lens system ~ 
according to claim 1 or 2 having the following numeri 
cal data: 

f = 1, F 3.6, 210 = 100' 
r1 = 2.1468 I 

d1 = 0.4525 n1 = 1.49700 v1 = 81.61 
r2 = 5.2116 

d2 = 0.0048 
r3 = 1.1169 

d3 = 0.0606 n2 = 1.77250 v2 = 49.66 
r4 = 0.6812 

d4 = 0.4525 
r5 = 2.6585 - 

d5 = 0.0485 n3 = 1.77250 v3 5 49.66 
r6 = 0.7222 

d6 = 0.2141 
r7 = -—135.7023 

d7 = 0.0929 n4 = 1.69350 v4 = 53.23 
r3 = —4.2585 ' 

.. ‘13: 00048 . 

r9 = 1.0891 

d9 = 0.0485 n5 = 1.65830 v5 = 57.33 
r10 = 0.5965 " 

dlo = 0.1616 
‘ r11 = w . 

d1] = 0.0485 N = 1.51633 V = 64.15 
1'12 = w ‘ 

(1|; = 0.0202 
r13'= 1.1589 1 - 

d1; = 0.0404 n5 = 1.71300 v6 = 53.84 
I" = 0.5855 . 

d“ = 0.4768 n7 = 1.64769 v7 = 33.80 
r15 = —1.l048 ’ 

d|5 = 0.0808 
r16 = —2.l2l8 > 

d|6 = 0.4242 ns = 1.72342 v3 = 38.03 
r17 = —0.5l89 v 

d17 = 0.0485 n9 = 1.80518 v9 = 25.43 
r13 = 2.9188‘ ' ' 

dlg = 0.0404 
r19 = —2.8584 

(119 = 0.1414‘ nm = 1.61484 V“) = 51.17 
r20 = —0.7817 

dzo = 0.0048 ' 

r21 = —18.9947 - 

d2] = 0.1091 n" = 1.60738 v“ = 56.81 
r22 = —1.3529 

1'] = 7.002, 172345 = —0.683 f4 = 6.338, 

wherein‘ the reference symbols r1 through r22 represent 
radii of curvature on the surfaces of the respective lens 
components (and the ?lter), the reference symbols d| 
through d21 represent thicknesses of the respective lens 
components (and the ?lter) and airspaces therebetween, 
the reference symbols n1 through n11 represent refrac— 
tive indices of the respective lens components, the refer 
ence symbol N represents a refractive index of the ?lter, 
the reference symbols v1 through 1:11 represent Abbe’s 
numbers of the respective lens components, the refer 
ence symbol V represents an Abbe’s number of the 
?lter, and the reference symbol 1» represents a half ?eld 
angle of view. 
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